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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY DEVICE AND APPARATUS FOR PRODUCING 
LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To maintain the positioning accuracy 
to the extent of rough alignment and the 
uniform spacing between substrates and to 
suppress the degradation in a voltage holding 
rate in process for production of the liquid 
crystal d i sp I ay. dev ice using a drop injecting 
method of dropping liquid crystals on one 
transparent substrate in a reduced pressure 
atmosphere, then superposing another 
transparent substrate and sealing liquid 
crystals between them. 

CONSTITUTION: This process has a stage for 
forming an adhesive material 2 to an annular 
form in a region on the outer side of a display 
region on the first transparent substrate 1, a 
stage for selectively irradiating the inner 
peripheral surface of the annular adhesive 
material 2 with UV rays and curing the 
irradiated regions, a stage for dropping the 
liquid crystals 3 to the first transparent substrate 
the adhesive material 2. a stage for superposing the 
1 and the second transparent 4 on each other in the 
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1 in the region enclosed by 
first transparent substrate 
reduced pressure atmosphere 



and hermetically sealing the spacing enclosed by the adhesive material 2 between 
the first transparent substrate 1 and the second transparent substrate 4 by the 
adhesive material 2 and a stage for curing the adhesive material 2 by 
irradiating the entire adhesive material with the UV rays. 
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1 osBjss 1 2 (Dmmmm 4 ^M^-^t^-^. 
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®{bs -e-s xs t SWT s ;i t s-^atf s»tas^ 
s 1 (Dmmm<Dm0zmmizn^T^^o ten 2 oshjs 

ttlCJg^T'SXSt. 

sfttan 1 (oa^utm^f^ 2 cDS«t*jcsi^«*8g«u 

r^SSrSirt^i+SXSt. 
±tC^S«:!ST-r5Xgi:, 

mmnm^'i'-vmmfs 1 (ossjs«a:S2 
<!)ai^s«5£ffl«f ?>xeiswr5::i:*»airs 

S^iKT-rsxSi. 

mi&mmm\z^9vm^s?.miyTWit^'&ix.mt^ 



5 3 fiijiam 1 X ttstrism 2 osi^ssos^ 

10 ::t*#at-rsa*^S8B«©?B!ftg^^Sro»it;& 

ttstri2M2coaigs«±ic« 'siwi^ :t>^mm.r^m^ 
tii)^ \ztzm(om&n^ms<o^:^m. 

Birt2m2(7JSH^S«roKtcX'^— i^■^g$«^7S:^. mfIB 

a? y-«S:»*urigi®sigs«tsg2(ca?BS« 

^« 1 7bmm^m7o:>^^'rti7!iHzt^m<7>m^m^mm(^ 

IBS 1 (0aQQS«(9#)IB7tX»Atr£«li$(8S(c5£^A£a 

3tJtft«»T^-a-. B((iam2<Da?gss4mESicoa 
?^ssicfi*a^*3i*5 c t 1 Tbmm 

1 0 ] ffi^m 1 xtm 2 oa^s^o^^^ 
m\zmmT^mmmmtzmsm^mmn:fj^—y^)\>'f' 

<nm^im\zm.'3X^m<r>t}y-y ^ )i9timm.^tix 

\z^m.(j>m&m^m^o>wk-:^m. 

ffitcsu, mi&^ix\t.m^^2<Dm.mmmzi}7.^^ 

ti^±^mzm-ritibo>') ax$>^:i t^^mtr 

[0 0 0 1] 

50 ^. t>-5-;^0ja?«««£S*a-&*D-e-Tj8tas-itx-rs 
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[0 0 0 2] 

x&<Dm%^z^o^^m-ix^zwr^mr^^^i<^{zmm'r 

TS. 7^*3. 02 2 (a) (b) <^>G-Gj»»rB 

[0 0 0 3] ST, Ell 9<^:7D— 5=-i'-h<:ox7"5/:/ 
PIT, fSyxtl^'^^^ys:^m^Bmw,±\z. 

-'^(Dm^m^/'^^MzrDi.^x 2«ccommmw.^mM 
^(o-:^(Dmmm^<Dmm\z}tTFT (min piim 

Transistor) , K W >AX^-f h-yN'X'^-r > 

•?>ii««ffi;^d:afSj^jBSu ^<^±\zw^\^m^m^^vx. 

(*) . G (iS) , B in) o:>:^^-y^ )V^^m0Z 
^(DlilZM^Ji I TO (Indium Tin Oxide) fSLfi^io 

u^n\^mm^m^r^. m\z^oo±\zi§^\^m^m0^r 

^) ^f^^KT^- 

[0 0 0 4] :k\Z. 7.^vlf'P2X. TFTSfi, CF 

m^(Dnm\zi^^'^ntzm\m:t:^}d>^^mrr^. -a 

^. cnttTFTS«^CFS«^cOPBlt;:?«S*?»/hr 

^^itAf ^«J^««^ffltr«i; ^ ic C FSSo^jffiJcSI 

[0 0 0 5] X5^v/:/P STCFSSSMC^v— 

:/P 6 TT F TS«a: C FS«i:<0^:*€rBI 2 0 tC^r 

^V^T?, X5^^y:/P 7TTFTS««i:CFSfficDm 
^it^&fr^o c<0X5g^i. «ffi^HM4'-eTFTS«t 

<iaJE-rSX5@'T?^^. ^attTFTS«(i:CFS«(7> 

r«^c7)Biraiic^'-;u«3 2(CcfcD^it^nso 

[0 0 0 6] CCOXSTti. ^'fm^\Ziy-)VVi^2if^ 
f^fi2$n. fS^ 3 3 7j>^JjgT$nfcCFS^3 I7!^i!a2 0 

TFTSS3 4«®2 0 tC^-rS@rtlc!IJA$ 
02 1 (a) [r^T<i:3tc^^:PrSU{c:ctoT^}$ 
$n^- i>:JClgI2 0<Z)fif^^4 2;:?t5|^, #fMP4 1;0^ 

W^^\ZtS.^. ^^^.^TTFTSSS 4 7&^Ej2 1 (a) tC 

1^0 (b) tc^r<t'5(cCFStE3 l±fc^T$ii-^. 
^(^«, 02 0«C^Tcfc^75:jaE«ft4 3TTFTS«3 
4 7&^±S36v^»!ES$n^. 
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[0 0 0 7] ^^V^T, X-T-iy.:/P %Xl^^^ti^W^t\tz, 
Sl^SS^:;*c^^fc^d5L, TFTS^3 4 chCFSffi 
3 3co^^®:S7J>WJ$^T'5^^{ca^;iieg^ii-:&T 
-5. ::cDXS[Cci:-3T. «T$n7t«a3 3(t0 2 2 

(a) , (b) ct'5?Cf>-;P«3 2Tesnfc« 

' ^ !y:/P9T>'-;W3 2{cK^j|i^^«L.TCn^^^ 
' tlSE^bS'ti'T, TFTS«3 4<^:CF^«3 1 ^S^T 

10 ns. 

[0 0 0 8] 

^-f^lfC. ^1 9CDX'7^'yyP yil^TJa^itCD 
XigT. 02 1 (a) , (b) \Z7h-t^O\Zs TFTS 
*R3 4$:CFS:K3 1 CD±{r^T$-ti:TViS, Z(T>ti 
86. TFTSS3 4tCFSlg3 10ffiiS-&*D^}&ti'n 

[0 0 0 9] ^2\Z. C<^a#-&X®T}i, ^O^02 

^ 0 fC^-r<i:-5;5:BE«g|5«4 3TTFTS^3 4^±d^6 
ilPBEr^;^^ COi^JC, EE«62*J4 3coj!jnJE®cD¥Je 
fe^ IC cfc 0 T F TS« 3 4 Org:® tCEE:^ ICjn 

ofcO, TFT^:K3 4i:CF^«3 icDSirBWi^— 
[0 0 10] ^3 11. t«S<i:^WbC05>-;U«7jtJgL/ 

t^'D^<D^mzm9\^^mmm^'^nx\.^o^. z^twz 

^bT^i'5*i&:^TMTS^T» ^2 5 (a) , (b) 
CO 

B/AXlOO (%) 

T^Sn-S^ETdb-g). ±^TAtiEI2 5 (a) <J>^U^ 
JEO^ffllS^^) T^-s^T. B^i02 5 (b) CO^slSgiStT) 

msi mmzmMmzw^'^tvx:^^^n&(r>^m^^) 

[0 0 1 1 ] 0 2 3, 2 4Ji. ifSeadi^^liLCDi/ 

<i:(DM^&^-ri5'^:7T^^. 02 3(c:^-rJ:o{c. ^ 
* ('>-;i/3SctO 2 5 dud) , iy-)Vi^'^ ('>— ;U^J:0 

1 onuD) cDv^Ttic^m^T^. m^^^im\^fz^^t^ 
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[0 0 12] ^fc. m2 4\tmi^(Dm:jky5m'x^WL^^^i 
-v^m^^^TT^n^yv^ 10 0 onrnWiUiyTzm-^o^ 

[0 0 13] £^±^2 3, m2 4\Z7R'tXo\Z. ^^i)^ 

z^-)vmzmvtimzm^mmMx-i^-)vu^mt^^ 
^^<r>mTm.xmz^^ii. ^k^s^^/x^^kdh lo 

+^u±^'^(D^mmEEf)m^^7j^n^-Mzmi:>^r. 

[0 0 141 :^^mUZ,(D^oUmm\Zf&^XfS,^tltz 
[0 0 15] 20 

mm^m^r^rciib<D^m] ±mvrc^m\t. mi 
\z. mi(Dmmm^±x^'DX^7^m^(D^m(Dmmz 

m^m\zm^mt:m^^\zmmvx. m^mi^^mt^ 
it^xmt. m^mmttxm^nrcmmcDmi^mKDm 
mmwL^izm&^mTt^iimt. «jE»Hai^Tx^ 
— !t&/M.rwi2m 1 (Dm^m^tm 2 (Dmmm&^m 

rsXSci:. frIgB^l«7)S^SSi:f^ri2^2 0S5^S« 30 

m^m^Lxmit-^i^^nLmh^^r^ct^wmt-r 
^m^^7rs^n<Dmm:^m\zx^ xmm^n. m2iz. 

i:. HfliB^ 1 (Dmm^tmtEm 2 <Dmmm\zmnm^m 
mLx&m^^it^'^^jimt. miBmi(o^Mttxm 
^nrz^m(Dm^mi(Dmm&^±\zm^t:mTr^x 40 
UL. m,j£^m%^xm^f^i(^mmmwLtm.2<Dm:&n 

^w\^^\'SL'am2(Dikmmz^r^miir^-xMt. m 

IB^ 1 cDSH^S«<i:MfBm2 <^a0>gSfficO*flSr^ffiB 
Sr-^t^-ltfc^, giIiB^125:tKHrrfBm2(7)|gS«{Ci^^^ 
eP«bT^{t:^-fr. HftfB^l(?!)SBJS«i:WiBm2 0 
SB^Sfi ^ H«p-r <J: Sr^f S C i <&«rS^ -SfR 
SS^Silcofiii;^^{rci:oTS^$n, m3tc. ^1 



> #re¥8- 1 9 0 0 9 9 

^^mi<DmmmwL±\z^^^myr^±Mh. mje^h 

^c}3-exf;— 9-$::ft^LTiafBm 1 OSigS«<hm 2 c^ig 

?gs«^a^'&t>i3', ffsriBii 1 (Dm^mwLt^^f^ 2 o 

\z^K^mtr^xmii. mtzmi(Dimmwi^m%zm2 

m^m^tium't^wwz. mmmmzm^^i^^m^L 
xmit^'^^jLMt^^r^:iL^(^w.hr^m^m.7r^ 
^m(r>m^y5m\z^^xmm.^n. m4fc. mganKT) 
mmm^<D^7^w$.\z\t.ti^-y ^ )v^y.\t.m,¥um.mm 
^h^)^7.tim&^nx^K>. mt^m2(Dmmm^(D^ 
\z \tm&imim -^hv^xxitti^—y^ji^^i^)^ 
mm-^tix^^^zt^wmtr^m 1 Jb^m 3 o^hjco 

v^fmMCIBaof^rB^^S®c;^®[ii:3^feli<i:^TS^ 

ms\z. mtEmix\mmm2(Dmm^^(Dm7r: 

m(Dm^s^mm<Dmm:^m\z^'DxmBSi^n. «6 
fc, HtjiB^sacoiAdtDjis^jse^-sMsadbesii. wib 
m 1 xfjgafBm 2 cos0JS«oMiBS^®«tcj^fiKr ^ 

tr^ms (Dm^\ztEm(Dm^^mmm(D^myjm\z^ 
r^xmgi.^ti. m7\z. m^mmu(Dm^mi^(D[^mm 
«r*oT. m^mMit(omg^mmz»mr^migt<Diti 
mmix\m^E.m2(Dmn^mwL±iz. n7»<:^>^ffl« 

^$n, mst-, glJt2mi(Z)S§gS^(75-ggi:gfIHBm2 

tifl3m2(?!>s^asoratc:^^— y-«^»Ayfc«, ftr 

IBX^— ?j-«$^^UTm 1 O^BJS«<i:m 2 

^ 1 7!rMm 7 cr)^HJCDlim;5>WCt3«c;0?gES^^|g®O 

mtm^f&^mmtym^mi^o^mcr^^mzm^cD'A 

l3W»ffl»::X»^&ilb. R3S^^<o±jrgafaig2 0S 
HJS«*«-&T. MIB^J^^^I^T^-lt. HtllHm2CD^ 

e^s«*HCfiBm 1 ommmmzmt^'tf^^^ z,t.^^m 
tT^m 1 Tisn 7 (7)sg0jco^irn;&^(c8B«<D«s«^ 

X«WIBm 2 OSMS^cO^^S^IClSSt" ^i^32^« 

CO :^ ^ - 7 ^ j5£ $ nr ^ ^ ;i <h T ^ 

m 1 T^mm 9 co%H^cDi.i-rn:owria«^cDifts^?j^^®co 

3i^rtnfS;6^nfei9iam 1 xiiffirSBM 2 cDSH^ss^r® 
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[0016] 

^vtm-r^zittii'^miztsi^. ^rc. mmtt<r>^mmm 
mM\t^K)^mzu^. 

[0 0 17] ^ft. mi<Dm^B^Witf^2<ommmmz 
th\zm^(Di^^^u^m^L> t&mt^<D^m^^^mit 
LTcik. mmttm±^mai-^'^xm i (ommm^iif^ 2 
<Dmmm»t:mt2^t)ii:x^^^o mmttm±^^i^»'t^ 
tzib. mm<D^f}^^^i.x^^xh. ^mmT^-^i^\zmti 
x7kmito:>^»i!)mtixt&»r^^'Diz/3i^. se^r, 
^<r>w:(om9['mmm\z<kK^m 1 <ommm^tm 2 om^M 
mwLm±com^7^^<i:K>^m\ztsi^o ^tz. r^t^mti:f3i 
<x^t6mmm±u(ox. mmm^tmM^(Dm^\zjt 

mi)m^'^nxmmf)^{tvx\^^x^. miis.zfm2(o 

[0 0 18] »2{c, *«^bo»««s^bTiii coa 

^at^mr^miz. ^mwzm^m^mmhxm^t'^'^ 
Tv^^o dcofca?), miJSLZsm2<7>m^M£^<Dmm^vik 
m\zr^tth\z. se*, mmittommMtm^-^m 
L. ^(Dmm\z^^mmm^n^^t\z^'DX^\:'X 

fi^-ojmizfsi^. 

[0019] m 3 tc, mi x\t^ 2 <Dmm&^(o^7^m 
^(D^mom^^x^'ox. mM^(^^^f^^<^P^^^^ 
mz. m^o>ji:^^K)mm^m^'^^dhm^m^^tix^^ 

^mz^Dmix\tm2<Dmm&^ri^<r>mwi>m< 
fs,^rzt(^> m^i^mmwzm'r^^x<Dm^f)^-B:<r3:^ 
(Dx. i&mtitm^i:f)mr^mz. mmmzm^m^ 
miiLxmit^'^^^t^^s>\zn'^^tf)mm\zts. 

^\z. dh^Lvxmi:^\^^2<DmmMW.<D^7jkm 
mzmgLr^:^^-y^ )i^i^tn\:^«n^m^^^^t\z 
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[0 0 2 0] m4{C. »««(7>J^fig^^<:0{^^g!l^«Tfe 

(Dmmm^±\z. ^m-i ^y^mm-r^m^mmbx^^^ 
^otc^. mmMLWLWBt(OK^-m\z^y)m^^^z 

[0 0 2 1] m 5 (c. mi o^mmmmzm 2 0^0^^^ 
a? [ 0 0 2 2 ] s 6 (z. m I oS0J««tt^Sl^^?:>?^x^^^ 

^jt^cD±{rm2 0SBJS«<&«1±T, 3t^:^€:I^T$ 
»2C0S^S«&»l<^ai^»Sfcm^^t5-y:TV^ 
-5^ Z.(Dfz^. ^}sbi<Ln%t>'^'tVX^^^X^^^^n 

3» [0 0 2 3] s 7 ic. m7r:mmzti'^-y-rjv^t:m^ 
r^h^ \z. m^&TFi&mo^Mmmzmm't^mmm 
mz%^7Rf^m<Dtt ^—y 4 )\^^(Dmj^if&^\z^'oxi^ 
m<DtiV'-y^ )V^^^^\^x^^^<r>x. Sta-^tD-a-o 
mz^ 1 (DmmmmMm 2 e> fri 

40 [0 0 2 4] ^9tc. ^^mz%^m^^y?^&m<Dm.m 
&m\z^^^x\t. 'mi(ommm^t.m2o'&^^mwL^^ 

e,^A^n):^fttt^:^A^AP?:;^IStt'^nTl<i«>. 
[0 0 2 5] :/Jxtl-iSfc^:^rMtcffi;^^Si{^l^^ ^^'^ 

50 1 SO^S 2 CDSB.^SScOJ^^-r-Sgira^ri^— 75:Kfii^T 
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[0 0 2 6] 

(1) f^KDmmm 

Srfetzou^TS 1 C5:7n— hRr5EI2 (a), 

(b) . ms (a) . (b) ^^mi^t<;iib^^mm'r^. 
02 (b) \tmm (a) (DA-Ammmm-T^^^. 

[0 0 2 7] ^-r, laicoXr-'^yP ITs i^^yXU^ 

;i/jct?vir, 10. ^-(>'^mm(D^'^7.w>^^u^2 

(#) . G (iife) . B (W) 0;^^->'>f ;i'^^?^^r 
^fcJe)> ^M/yt:5^-r:>i/^ 31111* Dili-, iBSViT, 
:pt77— :7Y>H'^±tcaiBj35: 1 TO (indium Tin Oxide) 

[0 0 2 8] m2(r>m^MmWL<^m^\ZTTT (Th 

in Film Transistor) > y~hA* 

[0 0 2 9] :^tc:. ;^x!y::^P4T. 132 (a) ic^T 

6*5 5 mmeS^^HOC FS« 1 (D^m\zm9Vm^ 
-fkS^lg^irW (T-4 7 0. :^jtl5^A-Si) 7&^€>?5:'6->- 

jittz^m^^zm^r^o u^. zy-)\^u2\ttQmzj: 
o&i&^\zm2mmmm\zrji^. 'A\z. t^j-v^v^ 
•V. EI2 (a) , (b) {c^-r<fc^tc, cFm^i\zm 
^^ntcm^<D^^-)^^2a:>\nm^m2 A\z^^m^M' 
^mzmMvxmm^^(Di^-)uit 2 (D^m^^mit^ 
mizT^ i&.T'CZ(Dmm^:fv^=L7t»t^) . z 
(Dm-^. mm^^o:>iy-}vti2(D^m(r>?^'^m^\:'r^^ 

o\Z. 5 0 0 m J gScOpVi5tSc^«^^^P^i*"^^- 
[0 0 3 0] ^t^^T. Xt--;/:^? 6t?. ;^tt2TH 
^nfcffi«f^<7)CFSS l OSMIC?S^^^?STT^. * 
JC, T.T^^r^'PTT. TFTS«4<»:CFStel iCOi^ 
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:ij^^K}^t>^^mizmxLx. ^^p^^M^smr 

13 3 (a) iZ^-r^^lZ. «jE«H^*TTFTS«4 

<hcFs«i (ii^^-r^f^i^-iirrcm, iiigi (b) {ZTfk-r 

ct^tc, CFS«1 ci:TFTS«4^mt3'&^1i. 

jeii^g-^-t^r^o m'^t>^<Dmm\t. ±50 umgs 
t^m^^^{>^<vri/-jutt2^(Dy:A-i^n-^^ 

[0 0 3 1] mi^r. m^^m<1}Ui£L. JW2* 

mvxm^momm^zm^^m^r^. :^^z. x^^y^^ 

r^) • z<Dxm^mx. mT^nrcm&3\tiy-)u^ 
2xm^nfti^i^co^^\i±^{zm<ff^m^. 

X-r^^/t/P 1 0T> 5 0 0 OmJm&<Dm^^'^m(0^^ 

m^iy-)\^^2\zmML^xzn^^±iz^it^'&x. t 

FTS«4a:CFS«l £a«-r§Ci:{wckD, ^ftS 
[0 0 3 2] U±tS^mhtiXo^Z. *^B^CO^ 1 CO^SS 

>y:/F 5(Dxmx. m2\z^'r^o\z. i^—)vn2<op^ 

OXgTfiKfi 3 ;&t^:^®fl:S»0->-;i-« 2 (CS L;^::<2: U 
f^mhn.-:>X\^^tcM^m^\tWL^h. ^W!C(Oiy-)VM 

hii'^^mkx^. is^'^^o^mmzmi^mmt^1^^n^z 

30 t\z<i:^X±U^i)^. ±mx\^^co^'Dfjim9k\t±U\z 

[0 0 3 3] z<D9mt. mmzji^x'h^m^nx'v^ 
T<r>m 1 tc^-r. 

[00 34] 



7 y ^aTtowi* 




8 O'C-CI 0 0 085IHi 




98. 0 


9 7. O 




96. 0 


94. 0 



[0 0 3 5] ±nE<D^i\z:f^^^xm^^f:im^mi 

1-4792 (;»c;l./7S) T^oT, SSf^K{SJALS-214 (J S 



50 -C^-SCDIC^^VT. :/U4^zLT^fTofc>'^^;U«®S^ 
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m^i!)^9B. 0 %<hSVio ^^8 Ot:Tl 0 0 O^Ril^i 
9 4. 0%^'Vl&TVX\^^^<D\Z}tLXs 7^U4^3.TS 

[0 0 3 6] £A±^Ufc<±:3lI. ^^momH&mizm^ 

m^mm^n(omm^m\z^ni:£. nf£^i^m<oi&T^ 
(2) m2<r>^i&m 

j^Tv. :^^^Mom2(Dmmm\z%^mrm^7jk&m(Dm 
m:^mz'D^^xm4^^mvu7b^^m^^T^o m 
1 (D7.'Ty:fp 1 --p 3 iz'o^^x\tm 1 on^mtmi^ 

[0 0 3 7] ^■r> 0lcZ)Xx'y:/P4T> CFStgl 

®{fcS!(^s»s (T-4 7 0. mm^nm f>^^u^m 

> t H i;/'^ — ><^S 2 CD Jl'** 5 2: T F TSS 4 <D 
[0 0 3 8] ^Ir^-C- X7"»y:^P 5(D:/U^^7X^-C 

m 5 AhmmizLx^^mt^miz-r^. 

[0 0 3 9] 7.'ry-:^P7^X\tmi(Omt^mh 
|^«<73Ig^MT, X^*y::^P8TFTS«4i:CFS 

TFTSS4<i:CFS«lO^C0lS^fl^S^^"r'6. 

t^. i&'Bt>'^\z^o, ®4\z^'r^o\z. 

)vu 2 (Dm^Wimz% 2 (Oi^-;^^ 5 <r>mismmt^— 

[0 0 4 0] ^OD^. miCD^JBMa:l^«CDX8Srfi 

fi, i^n^^(Dm2o^y&m\z^>^m^^m^w.9:>m,m,-^ 
mz^ti\i. cFS«icD^wtc^ic7)'>-^;u«2^j^ 

fijc-rSCO^S^^T^JH^.-r* TFTS«4C0^^fCt)^2C0>'- 

m 2 <^'>-;i^« 2 BSiZJ^ 5 ^^ie-g-erbTT F TSS4 
a:CFSfili:«:)£«L'TVi^. 

[0 0 4 1] z.<Drz^. mi<D^MmtmmziyX. m 

i(Di^-}V^2B, ^2<Di^-)Vm5\z\tl'sb7.^y':f 50 
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p 5 T U ^ a, T ;:>^iS $ nr ¥^{k «Ji o T V i ^ CO 

[0 0 4 2] *SgSS«fiJlC:feViTtt«10^1iS«?yi 

m^t'^^^\z\^±rr^o 'm\ms'm2<Di^-}v^2iSLrs 
s oy±^(Dm.mzm^m^wM\^x^mt^mzi.x 

[0 0 4 3] fs.^. mi<^^^m^mmz. mi, ^2 
(Dz^-)VM2, s(D}^mm\zmimzm9\'m^m,ni\^x 
mmi^^^^mmmzvx^x^^. ^^icuv:/u4^ 
3.7€-fTo Cits, ^ 

i^ig^L'. n:^)V^±%\zmiytz^<D±mj£\Z^^zy 
[0 0 4 4] (3) II3CD^JSW 

&rfx. i?^mA<^^z(^^Mm\z^^^m^^mmm<D^ 

^ik':f5m\Z'D\^^xm^ (a) , (b) S:#.^U;5:*^6^?^ 
r^o 0 5 (a) lS8?f®S. SI 5 (b) ti¥MI2I-C. 13 
5 (a) (b) CDB-B«l»fmST^S. f^^^ 

mi, macoggjB^iiii^a-r^^^jrt^t.iTti, ass 
[0 0 4 5] ^-r, la icDX5^^:/>^p 1 "es?^s«±t- 

-r^t^s cFm&i(Dm^mwz:h^-y^)i^^^^^s^ 
^vxms^'T^. 

[0 0 4 6] Z<Dt^. db^6A, 6 B:O^J^^^nfr^ 

0 5 (a) C^f ^^^^fcig^Q A, 9B7&-5±1;T^ 

fcfzl.. X5^^;;:/P5a)yU^i]LrirOV^T?S^BS 
VXh^^K 

[0 0 4 7] tz^x. m^n^^^^i^^^^s^^^^^^ 

^j:»3, /^^ji^^mmi.. fei^'fy^iy-)vwzm'r^m\z 
m^^rdn^< i^-)vi^^zm^mm^vx^^t'rri^t^ 
m^mmz^i>m^^nm<Di&T^mmr^ - tt^-^m 
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75^e>i^-;v«tcs^p^(cdi3 9 A, 9B^m^frmm^ 
fc*«ft CO z^-)vti tm^t os» ^mn^zt ibrsum 
[0 0 4 81 &.T<Dm 2 (c, 1 4 < >^<Dmsm^^m 

ff^rzh(Dt (Ditm^ff^ fcis^^^r. 

CO 0 4 9] 
[S2] 











98 


98 




96 


94 



[0 0 5 0] 75::fe. ±IBC0^2{C:feU^TfflVi;^atS«ZL 
1-4792 (ptJP^fi) T^^oX, ErSlR«JALS-214 (J S 
RK) Tfe^, ^ 2 lc^TjgmJCi:nii. ?^^t5>->il' 

J^^:e;t9 6%i:fi<, ^:rc 8 0 t:T 1 0 0 O^ffijiim 

[0 0 5 1] *^^c75^3c?5^ia«{c«sfgea^^^B 
cD«it:»i*tt::<D*«&f(lfflL.TV^s* "T^artJ-fe. cf 
s« 1 ±^^.mi&ti^-)i^^<Dm^mm<Dm\zt!y-y 

>/lCJ:0J^^S"r5a /cC43> dbg56A, 6BfiR, G, B 

a)o^{i>f3i< im^mm'Ttwt^^K m^x. age 

6 A. 6B±\zmmM&71kZS&\^mS'&m^^0ii^X 
3EtCift(^^dbffl9 A, 9 BSJ^^KbT^i^o 

[0 0 5 2] ^-5 LTdigg9 A. 9 Bd^?^^$tl/c^*^ 
C F S« 1 ci: T F TS« 4 COMO^-V 5 

(a) tc^-rj;^tc«<;it). EE«tC<fc'pTS«$n/i 

T^^coT, a!S3 7&^v-;P«2lc:3i-r^89tc. 5S^»S: 

m\zf^^. 

[0 0 5 3] CtllZ^K). ^^f^a^^S®omjE«}* 
TJ^fi^^n-SdhSS^^/t^-Vfi^ 135 (a) . (b) (Z 

^'r<iio\zm^(D/t^->xh<k^^f>^. *:^Bjticnic 



^ms (a), (b) {zmr^ound^-><D^^9 

A, 9B^J^^bfcS-&chfl«t^?im€:#"r'5o 

[0 0 5 4] (4) m4(Dmmm 

myj&^Z-Di^^xm? (a), (b) . SIS (a), 
' (b) ^^MLfSifi^^mmT^o m? (a) . (b) . 

0 8 (a) \mmmxho. (b) \tW'mmxi> 
10 08 (a) \^w\m (b) (Dc-cmmmmxh^. 
u^. mi. m2x\tm3(D^mmt^mr^mm\z'D 

[0 0 5 5] 01 OX5^^y:/P l-P TSTtim 

"^(DXmx. 0 7 (a) (w^-r<J:pfC> «fiE#ffi^^ 
-C, «IS#STJ:5C«a$nXtCFS«10-3aJCTF 
TS« 4 0-a:«>«g-r^ J: ^ \zmm(DJ^\zm^ 2 min<^ 

x^— 9-«i l^ft^^I^■r«gL.T:fe<, ^J;^fi, m 

8 (a) . (b) tC^-Tck^tC. S*a^*:>-&;feCFSS 
^ 1 ^:TFTSS4(DPfl(7)-ffim»CZ^— ?tfil l^ik^ 

[0 0 5 6] -^Tcs 4(Dmm\z\tiiLm'rnf)^ 

E^;^Vicfc-5{z;^f^ K»i 0$ISttT:fe<o X 
^— it-ffil l$«:*|6j{c§l#fe< 07 (b) ic^-r 
J: ^ fCT F TS«4 ;^tSaTC FS« 1 ±lc:^%TS;tJ: 
c:(7:)i:#, TFTa«4<Di2g^(cH;^^ HSi 0 75^ 
B2e$nTVi-6(7>-e, TFTS«4 7)^;^^-1tSl 1 

30 [0 0 5 7] ^A±mnhtz^'D\Z. *%^0|g4 0||Jg 

m\z^^WL^&7j^&w<D9m:^mz^n\t. tftss 
4 co-ia t C FS« 1 s ^t&^Sts j: -5 ;in ^ <D 

PflJrX^-1^«l 1 ^»^T:fe^. ;in<&§[^feViTC 
FSSl (hTFTS^l $:S^'8-t:)-&Tl.i^o TFT^ 
C F SStC»f^l$-&fc<?D'^ @ S^T^ii-'S C ^ 

^^xm^t^^mzmm^nx^^tz^mzitvx. 
mmx\t'pfs.<t^rFTm^4(D-mtcFm&i<D 
—mtib^i^bxi^^<Dx. itiS!«8^)o< oiigSTT^. 

ZiDTzib. CFm^ \ ±.\Zl^^^tlfzi^—>\^^'^\'^^^ 
V^c ae-DT, CFSSl tTFTSffi4(Dr^C0=f^^;/7' 
[0 0 5 8] f^^. ^HSit^J-eHX^-iJ-Sl 1€:CF 

s« 1 1 T F TS« 4 (Dwa>-a5f j*^■c c: n 

^^[#ft< ;i<hTTFTSffi4^CFSSi trmta'g'*3 
-e:T(^i^7&^. *%Bjfic:n{cise»f, 08 (c) . 

(d) \Z7h't^O\Z. 2 0(©X'^-1f«l 1 A. IIB 

€:^I^bTCFS=Kl (hTFTS«4c^na(C*^c:/uT 

50 IC09 (a).- (b) tC^-ri;^tC 3r)<DX^-1f«l 
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lA, 1 1 B. \ ic^m^^zi/xji^^^^^niyx-hm 

(c) . m9 (a) 'itmmm. s (d) . 1^9 cb) {t 
^mm-vs^o. (c) \:imm (d) (DD-ummm 

STfeO, m9 Cb) \tmm (a) c^E-E^8ff®ST 

[0 0 5 9] ^Tc. ^i^mmmizm^yj&^m^^^t^sii 

zi^\zr:>^^X^l 0, l l $#,^U7^755ei5£Bj-r^- f 

mi 0\Z7rs't^o\Z. CFS«<hTFTSS^ . 

FTSS4C, CFSfilC, TFTSS4B, CFS 
«1B, TFT5ffi4A. CFrnWHAtm^^m^tl 

T:feo. ^n^>cor^{cii^n^n;^-^— tfsi 1 c. i 

1 B, 1 1 A;&^»;5^C^nTVi-5. 

[0 0 6 0] &TFTS«^CFSffi{C«te-rSlCtt. 

^X^— t^-^llA. lis, 1 1 C^«:5'fB]lC§|#^ ^ 

<fcttT, «So^iaS^A-:^>>u;-^j^i:r^1SI&cDTF 

(5) ll5<D^fiS^J 
::*SJC'::)UiTiai 2 (a) - (c) <£#fi8L;5:d«i&I«5^ 

[0 0 6 1] ^lOTs'r^y^V \ Ximm^±.\Z 

t^ffi. cFm^\\z'D^^x\z^<r>mm\zmm\''j)v 

7^Tt^mi(0^JS^i:ll«<DX@=&«i;/S:«lc, (§11 co 
X5^^:/:?'P ScDfi'&i^-cDXig-r, 1^12 (a) JC^t*^ 
^tc. «M'^ST±<7)CFS«loizgptcji^^Elc$nfc:y 
< H7LlHfC3£Jt»l 2A, 12B$iit, :i<7)±fCT 
FTS^4e«KfiT^. ::cOS:Pg^TtiTFTS^4i:C 

Fmm.ih^2mmmomm\zf&iyX^<. ti^s mi 40 

2 (a) (3«^I#^12A, 12B$:2*:^.b, 22*:$: 

[0 0 6 2] ^CD^. lai 2 (b) . (c) I'^-Tct'^ 
\Z. ^mWl2A. 1 2B=&»>5rtCKT$-li'TTFT£ 
K 4 ^ C F SS 1 (hfi^a-g-tJit^. '^<Dm0^ 1 OXt- 
T^P 9 U^(DXm\tm 1 <D||Sg«?}I<i:IM«T*^^::2^), 

^l«^Jl3»^«fiS^SficD»jg:^fe{Cj:ntf. CFS 

«i<D!zgppi(c;y-l' K?liH$ji^fi^b, e:nir3tlt»iH 



► nmw-s - 1 9 0 0 9 9 

16 

^»IH IzmT^"^^ Z tXT F TS«4 1&C F 

[0 0 6 3] ^(Dft^. ^i6^fii-e-^-&^LT:fe^iT3t 

t>0\Z. mis (a) . (b) tC^-rj:'5*CCFSSl 

»12A. 123, 12C, 1 2D^MUTC:neE2(c 
C03feSF»12A, 12B, 12C» 12DJifZTFTS 
«4^«cgl.T, 1tJ$»l 2 A, 12B, 12C. 12 
D $:|^T$-&TT F TSS4 ^ C FS« 1 <i:Mta'&t:>1i- 

i^rz:^^tnm\z. TFTS«4>&cFS«i±trj^-s) 

[0 0 6 4} $613. TFTS^chCFS^ch(^HfC, 
X > X- T U > X ^ «;/ ^5S:^;(^ L- *=> n 

[0 0 6 5] (6) mecDmt^m 
&rFx. *^^^(omeo^M\zm^m^mmmmi(Dm 

i--$&s<D^mmtPimT^mm\z'o^^x\t.. sa^a 
tt'&7^8&SEi9=fewis-r<&o ^-r> ^ic/:>x5=-v>^p l-' 
P3*T«ml<^ll^SMa:f^l:xg^jf^^• Xx-y^P 

4 v-;i.$j^fiEr^xaTJill 1 5 <^)^2lfiMchS 
*rCFSjRl(7DSM<7Di>-;i'«^?^^r^#« 

:/fJ >y«J&^6;^^mi 3 A (:^U:AP-400) S:^4^fr 

[0 0 6 6] [^:^ICLT, TFTm^4(Dmm\Zh. (D 

t>{Z'>-)um^^E.m^ti^^^mmzmci^^>tiy^ 
')>^^f>^iotji^mi sB^m^-r^. zn^<r> 
jiii3A, 1 3B\tm^uz^Dm^\^. miicoTz^um 

3 0 O'CtrrS 0 53^W«iA[lli=&iSTo :k^^X. cfs« 

i±\zm&'^nr—>'7>t!yzf')>^m^^7^^mi 3 

A±lr, «^1^««{l:MC0«3ir« (T-476, 

S^) 75^'^;^^'>-;i/«2$'Si«{cj^fi^T^. 

[0 0 6 7] -ecD^, ^ 1 CDX5^-y :/P 5-P 1 0 *T 
1 CD||SS0iJi:|^»OXg€:ST, EI 1 4 iC^v-fci: -5 
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'r«MT*^>-^>:*F*>yj>i:/«36^e;^Sliii 3 A, 
1 3 B^^^LX^^^^. 

[0 0 6 8] Z,(Drz6b. >'-;i/*J2 0#jfilcSF«-r^pT 

3B{c<i:':>Tsgi$n^fca6. ^Wj^ ^>^if\^vrz^m 
mm\zmgLvrzm^m7r:A^ju(omj£^mmii. cn^ 



[0 0 7 0] 
[^3] 







8 o cn 0 0 o^ra 


AP-400 


97 


97 


AP-400 


96 


94 



[0 0 7 1] ;^43. ±i20^3fC*5V^T«Vi^f«SmL 
1-4792 (/;U^7jgi) T^oT. SfifSlKtSJALS-214 (J S 

s^5i50fSrB^^/^^;uc7)mffi«Jt^ti9 6%ci:{s<. ^ 

;t8 0t:Tl 0 0 0S^P^Jliia^OSEE«jt^(C^l^Tfi 
X ^ > :y y U > ^«75^ /j: ^ ^ 

[0.0 7 2] i^^s *^JS9y-ejipT«}'i'^>^^siT^ 



(10) 4t9^¥8- 1 9 0 0 9 9 

(7) m7(ommm 

urx. :$^^m(om7 (Dni&mizw^^m^mTjkmmcom^ 
7&&miz^^^xmm^mmL:f3ii!}^^^mT^. zo&m: 

8Om'^-&X§TffiV^^IA0'&t)i^^MT^a„ CFS 

[0 0 7 3] *IIJg^J{C^^jSS^^gSco^3iSS 
\t. m\^\Z7ht^O\Z. i81ii^2 0. »^#2 1, 
^□2 2. U-^#2 3. ^02 A-BLTJ^mm-^ ST 
^r^r^o ^31^2 OH'^<7)F^0gTCFS1gl >TFT 

1 t<Dfi\\zn\'f^rix\^^^. m%^2 1 s^^a 

2 2$ili;TiaL31M2 OrttD;tfX^Sf^TSili:lc:,i: 
0, «131S2 Ort^«jEtt»?C-r^. 

20 [0 0 7 4] -^fz. U-^#2 3tiU-i7n 2 4^1, ^ 

m^:»7.^^^fftiVtz^m7r^(r>'»7.^->^L<Dm\zmn 

en. U-i57#2 3$Il<C«i:lCi:D, :^0^(^>:«f7.3p 

>^;i^e>iaa'r^:^Jx^u-^ □ 2 4 ^ir\^x^-m^2 

On\zmXT^. U-^#2 3i'J~^a2 4f5U-i7 
^a^«^K-r^. f^^. U-;5?^2 3JCtl^S«:tfX^ 

[0 0 7 5] ±IBC0?Ka*^Se<^K5i^e*ffiVi^® 
^mmt.nmzVXmi(^7s'ry':fY' l-^P 6<©XiS«: 

n^m^mzm^ 3 Tj^igT^nxv^a c fss 1 t f 

TS« 4 ^75^0 1 5 ir^TSA 0 ^t:>it^M<DffliiS 2 0 

[0 0 7 6] :k\f^x. itm^s ^(D^t^znn 
^rirz^m7r:<DM^t^>^\z^'DX^m'^2 of^m^-^ 

[0 0 7 7] CCOfini£X§TH> ^r^WtwU— i:?^P2 3 

TS'K4CD±lxifiai-r^. ^?^;^/X7&tDfe#f*tt^n^c: 
<h"rTFT5«4;0JCFS«l iCUOfiE^n^o 

4<D^®HS<fT#S^^« tIEoT. ^m^*TFTS«4 

5(? \t\^\ii^-\ZftK>. T.FTS«4«i^-;&:tF-CJ5nJ£$tl 
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[0 0 7 8] ^rc. [^Sfc;^?^.^^^^;^]!^^^^-^!*^ 

-^tJii-sgchUT, mi ^\z7rsr^tfim.'^t>'^mmh 

(ommmm\z^i^^ x 0-^^24 r^m^z^nxi^^^ c t 
ftmi siz^Tmstm^-Dxi^^o mi eiz^-riio 

mw,4^m&T^^z\t. 1 5n^r^^ii^^tcu~ 

X$U-i7?L2 4?5^6B>:^#«J'^Ci:T5DEE-rs. CCD 
mmxU. ^ 1 6 {C:^'rci:a{'. U-i5'7L2 4 7iiif>'-jl' 

is::^\t->-)\^U2(Dm0Simmz0^^^mf^n^ct 
\z^^. 

[0 0 7 9] TFTm&4 tCFm^ I COmEE(DfSiiZ 

\t. i^mi^-)\^U2^i^-\zm&'r^::t:dmwx$> 

-6. z:(Dmm\zJ:n^^. ->->!W2{c?i^oT;^7:^^^ 
-pfrt, ->—)i^it2^i^—\zin&r^:L±f)tx^^ox. 
mi 5\z^sTmmtmmz. a«i. 4wcD*Y!yy<o 
r^ii$ i^- ic-r ^ c d^T# 
(8) ^sonss^y 

£AT-e*sBj(o« 8 <ommm\z^^m&^fr:mm(omm 
mm\z^^>xmi 7 ^0mLut}^^^^^T^o cco^e 

^mz. mKDXv^y-:/? 7(Dn^m%jimt. t.^tv 

Ymw.hi:FT^^^mwp^\z^x\^itmz. mnn^ 

[0 0 8 0] :^^iigm\z%^WLSk^7mm.(nmtmm. 

\t. mi i\z7v^^^r>\z. ^ei3i^2 0, m%M2 1. m 

^□22. miOU-i^#23A, m20U-iJ7^f23 
B. :Sl<?!)U-iJ7P 2 4 A. m2(OV-^02 4B. EE 
«tg2 5&t/fK®#ST^^t-^o ^31^2 0«^Ort 

^a)S^S*>ytSfftP2 1 tcofSitcRtt^ti, Sfa* 

2 1^55^, S^^n2 2^3li;rS!l31^2 OJ^IO^XS: 

[0 0 8 1] f^l(D^) — ^^2ZA\t'J-'^a2 4A<D 
n«lC|gH*^nT:feO. ^1C0U-:J7*2 3 A^0g< C 

—XV s\z^^xm^-^sTco±\z^^^n. ^^-o^m 
^a-xvs m*z/xmm-^ s Tco±tc!^«^ nr^x f 

[0 0 8 2] ^1<^U— i57#2 3Bf^U — iJ?P2 4B(7> 



(11) #M¥8- 1 9 0 0 9 9 

a? 

m<Dmm:»mz^\^^x&sTxfstmr^. ^ico^mmt: 
mmzLxm 1 <DX'ry:/F 1--P 6<Dxm^mrz'^ 
\z. mioTsv^y^Fix. z^—)uti2i!)mm\zm^^ 
tixm^sitrnT-^nrzCFm^i TFTss4d: 
i!)mi 6 ^-rsA D -^^Dit^gco^aai^ 2 0 (Dp^mzm 

[0 0 8 3] TFTS^4^CFS^l±{Z^fS3gg|gU 

i<? ;t(^'&t3, »M^2 i^m^. '^(D9c\zmf^tirc^m 
7jk(DM^y^^>'X{z^'oxmmM2 ot^M^m^-^n^. 

com. 0icox5"!y:/p scoa-g-itx-gT, M^V^mT 

TTFTSffi4<&CFS«l±lC«fiUT. >k*fffi3^3BFtt 
[0 0 8 4] CCOjJQJEXSTli, WP^WtrHl (7) U 

#2 3 A$gB< <i:#. Tm7fi(D:^7.^>^'^^^mm^n 

^mmiS7.7^^m l c^U □ 2 4 A;^^ 6^^(Z)Tc?>jE^« 
2 5frig-7&EE:*Ti*##tt^n, TFTS«4;&^CO 
^ JE^^2 5 tC,^':>TiJPJE$nTTFTS«4 7^^CF^S 

JES«2 SSJDJEb. ^(Z5JE««2 5TTFTSS4«r 

«2 5a)±®tC?fc#Mfrten'5<i:. '^0:^fX«ffi««2 

CCOl^-~;iEE:^TTFTS^4^J!lDff'r^(7)T. t$ 
TFTS«4<hCFS«l <h^i^-?3::^-C 
mfET^Ct-^^m^ZfSi^. 

[0 0 8 5] cntcjco. cnib<Dmmo:>mxm¥mf)^i^ 
30 —\zn^m^^o\z'r^z.tf}^x^^ox. sffii. 4 

(9) m9C0||ifil?»J 

^X¥x. ^%m<D^^o:>n'^m\z^.^^&^7Tzm,mi<om: 
i&i5mz-D\f^xmis (a) . (b) ^^m^^fs^t^^^ 

Bjr^o 75:*5. m--^8 0I^JS^J<i:^ii-r-5)¥:^(Ct:) 
[0 0 8 6] 01OX-r-/yP ir. iS^Tsf^E 

»lco|l5fiCTtfSJ«T^^:<>^ CFS«UC:^^-:7-< 
;i/i?^€r?]^^-r^X@T, SI18 (b) \Z7n'r^0\zm^ 

^<Dtmm\zm^mmcK\zmmr^mm^m\zh. m 

T^mf^c R(Dtj^—y >f )\^i$'<Dm^m!¥\zvt'^x^m(D 

1 <Dm&mtmmx$>^rzsbmM^m^'r^. 
[0 0 8 7] ^^^M(D^9(Dmmm\z%^m^H^7r^mm: 
<Dmi^:^&\z^ri\-i. miB (a) . (b) tc^-Tcta 
50 M^mmcR\zmt&'r^mmmmzh^7r:mmcR 
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jU^CM^^^figLT^.i'SCDT. TFTS«4i:CFS« 
[0 0 8 8] 

7!kmmo)&jt:&mz^nit. mi<Dmmmmzm^^n 
rcm^o)mmu<Dp^m^m\z=f^^m^m^m^mzm»t 

m2(Dmmm^(Dm(DmrB^\zmm'^nrzm^tmmmt 
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